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(54) USER-INTERFACE SYSTEM FOR A LAUNDRY APPLIANCE

(57) A laundry appliance (10) includes a cabinet (14).
A door (26) is coupled to the cabinet (14). The door (26)
is operable between an opened position and a closed
position. An audio interface (134) is disposed on the door
(26). The audio interface (134) includes a microphone
(18) for receiving a voice command and a speaker (22)
for projecting an audio output. A visual interface (174) is
disposed on the door (26). The visual interface (174) is
configured to display a message (74) in response to at

least one of the voice command and the audio output. A
microcontroller (30) is disposed on the door (26). The
microcontroller (30) is operably coupled to the audio in-
terface (134) and the visual interface (174). A proximity
sensor (34) is configured to communicate sensed infor-
mation to the microcontroller (30). The microcontroller
(30) is configured to activate at least one of the audio
interface (134) and the visual interface (174) in response
to the sensed information.
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Description

FIELD OF THE DISCLOSURE

[0001] The present disclosure generally relates to a
user-interface system, and more specifically, a user-in-
terface system for a laundry appliance.

BACKGROUND OF THE DISCLOSURE

[0002] Laundry appliances typically include a user-in-
terface for a user to enter commands to control the laun-
dry appliance. The user-interface may include a micro-
phone, which allows the user to control the laundry ap-
pliance via voice commands. Additionally, a user-inter-
face may include a visual indicator, such as a display
screen.

SUMMARY OF THE DISCLOSURE

[0003] According to one aspect of the present disclo-
sure, a laundry appliance includes a cabinet. A door is
coupled to the cabinet. The door is operable between an
opened position and a closed position. An audio interface
is disposed on the door. The audio interface includes a
microphone for receiving a voice command and a speak-
er for projecting an audio output. A visual interface is
disposed on the door. The visual interface is configured
to display a message in response to at least one of the
voice command and the audio output. A microcontroller
is disposed on the door. The microcontroller is operably
coupled to the audio interface and the visual interface. A
proximity sensor is configured to communicate sensed
information to the microcontroller. The microcontroller is
configured to activate at least one of the audio interface
and the visual interface in response to the sensed infor-
mation.
[0004] According to another aspect of the present dis-
closure, a user-interface system for a laundry appliance
includes a door. An audio interface is coupled to the door.
The audio interface includes at least one microphone to
receive a voice command. A proximity sensor is coupled
to the audio interface. The proximity sensor defines a
sensor field that extends outward from a front surface of
the door. A microcontroller is configured to send a signal
to the audio interface after a user is detected in the sensor
field for a predetermined period of time to activate the at
least one microphone.
[0005] According to another aspect of the present dis-
closure, a door assembly for an appliance includes a door
panel. An audio interface is coupled to the door panel.
The audio interface is configured to receive a voice com-
mand. A tactile interface is coupled to the door panel.
The tactile interface is configured to receive a user input.
A visual interface is coupled to the door panel. The visual
interface is configured to display a message. A micro-
controller is coupled to the door panel. The microcontrol-
ler is configured to control the visual interface in response

to at least one of the voice command and the user input.
[0006] These and other features, advantages, and ob-
jects of the present disclosure will be further understood
and appreciated by those skilled in the art by reference
to the following specification, claims, and appended
drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007] In the drawings:

FIG. 1 is a front perspective view of a laundry appli-
ance with a door in a closed position, according to
at least one example;
FIG. 2 is a front perspective view of the laundry ap-
pliance with the door in an opened position, accord-
ing to at least one example;
FIG. 3 is an enlarged view of a human-machine in-
terface on a cabinet of the laundry appliance, ac-
cording to at least one example;
FIG. 4 is an enlarged partial view of an audio inter-
face and a tactile interface of the laundry appliance,
according to at least one example;
FIG. 5 is an enlarged partial view of the audio inter-
face and the tactile interface of the laundry appli-
ance, according to at least one example;
FIG. 6 is an exploded perspective view of a micro-
phone assembly of the audio interface, according to
at least one example;
FIG. 7 is a partial bottom view of a handle of the door
including a microphone assembly, according to at
least one example;
FIG. 8 is a rear perspective view of the door of the
laundry appliance with a rear panel removed, ac-
cording to at least one example;
FIG. 9 is a schematic view of a sensor field and low
distance sensor fields of adjacent laundry applianc-
es, according to at least one example;
FIG. 10 is a front perspective view of the tactile in-
terface of the door, according to at least one exam-
ple;
FIG. 11 is a schematic view of the laundry appliance
and a user-interface system, according to at least
one example; and
FIG. 12 is a flow diagram of a method of controlling
the laundry appliance via voice command, according
to at least one example.

[0008] The components in the figures are not neces-
sarily to scale, emphasis instead being placed upon il-
lustrating the principles described herein.

DETAILED DESCRIPTION

[0009] The present illustrated embodiments reside pri-
marily in combinations of method steps and apparatus
components related to a user-interface system for a laun-
dry appliance. Accordingly, the apparatus components
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and method steps have been represented, where appro-
priate, by conventional symbols in the drawings, showing
only those specific details that are pertinent to under-
standing the embodiments of the present disclosure so
as not to obscure the disclosure with details that will be
readily apparent to those of ordinary skill in the art having
the benefit of the description herein. Further, like numer-
als in the description and drawings represent like ele-
ments.
[0010] For purposes of description herein, the terms
"upper," "lower," "right," "left," "rear," "front," "vertical,"
"horizontal," and derivatives thereof shall relate to the
disclosure as oriented in FIG. 1. Unless stated otherwise,
the term "front" shall refer to the surface of the element
closer to an intended viewer, and the term "rear" shall
refer to the surface of the element further from the in-
tended viewer. However, it is to be understood that the
disclosure may assume various alternative orientations,
except where expressly specified to the contrary. It is
also to be understood that the specific devices and proc-
esses illustrated in the attached drawings, and described
in the following specification are simply exemplary em-
bodiments of the inventive concepts defined in the ap-
pended claims. Hence, specific dimensions and other
physical characteristics relating to the embodiments dis-
closed herein are not to be considered as limiting, unless
the claims expressly state otherwise.
[0011] The terms "including," "comprises," "compris-
ing," or any other variation thereof, are intended to cover
a non-exclusive inclusion, such that a process, method,
article, or apparatus that comprises a list of elements
does not include only those elements but may include
other elements not expressly listed or inherent to such
process, method, article, or apparatus. An element pro-
ceeded by "comprises a ..." does not, without more con-
straints, preclude the existence of additional identical el-
ements in the process, method, article, or apparatus that
comprises the element.
[0012] Referring to FIGS. 1-12, reference numeral 10
generally designates a laundry appliance including a cab-
inet 14 and a door 26 rotatably coupled to the cabinet
14. A microphone 18 for receiving voice commands and
a speaker 22 are disposed on the door 26. A microcon-
troller 30 is disposed on the door 26 and operably coupled
to the microphone 18 and the speaker 22. A proximity
sensor 34 is disposed on the door 26. The microcontroller
30 is operably coupled to the proximity sensor 34 and is
configured to activate at least one of the microphone 18
and the speaker 22 in response to a signal from the prox-
imity sensor 34.
[0013] Referring to FIGS. 1 and 2, the laundry appli-
ance 10 includes the cabinet 14 having a front surface
38 and the door 26 rotatably coupled to the cabinet 14.
The door 26 may be a flat panel door, a fishbowl-style
door, and/or a combination thereof. As illustrated in the
exemplary embodiment in FIG. 1, the laundry appliance
10 is a front-load, horizontal axis laundry appliance 10.
However, the laundry appliance 10 can be any type of a

washer, dryer, and/or a combination thereof, such as, for
example, a top-load laundry appliance 10 or another con-
figuration of a front-load laundry appliance 10.
[0014] The door 26 (e.g., a door panel) is operable be-
tween opened and closed positions. The door 26, in the
exemplary embodiment of FIG. 1, opens in a side-to-side
manner (e.g., sliding, rotating about a vertical axis, etc.),
however, it is contemplated that the door 26 may open
in an up-and-down manner (e.g., sliding, rotating about
a horizontal axis, etc.). The door 26 is configured to allow
access to a drum 42 positioned within the cabinet 14
when in the opened position and encloses the drum 42
when in the closed position.
[0015] In various examples, the door 26 has a substan-
tially rectangular shape. The shape of the door 26 can
substantially align with the shape of the cabinet 14. In
other words, the door 26 and the front surface 38 of the
cabinet 14 can have substantially similar shapes. Alter-
natively, the door 26 and the front surface 38 of the cab-
inet 14 may have different shapes, such as a substantially
rectangular front surface 38 and an oblong or circular
door 26. In certain aspects, an interior surface 44 of the
door 26 typically defines and/or includes a deflector 46,
in particular, when the appliance includes a laundry
washing function. When the door 26 is in the closed po-
sition, the deflector 46 extends into the drum 42 via an
opening 50 defined in the front surface 38 of the cabinet
14. The deflector 46 is advantageous for deflecting laun-
dry away from the door 26 or a bellows assembly, which
is positioned about a perimeter of the opening 50 of the
cabinet 14.
[0016] Referring to FIGS. 2 and 3, the front surface 38
of the cabinet 14 includes a human-machine interface
(HMI) 58. As illustrated, the HMI 58 is positioned on an
upper edge portion 62 of the front surface 38 of the cab-
inet 14 above the opening 50. However, it is contemplat-
ed that the HMI 58 may be positioned elsewhere on the
cabinet 14 of the laundry appliance 10, without departing
from the teachings herein. The HMI 58 includes a display
screen 66 and a plurality of buttons 70. The display
screen 66 is configured to display various messages 74
to a user. For example, the messages 74 can relate to
the status of the laundry appliance 10, including levels
of laundry detergent or other chemistry or a status of a
laundry wash or dry cycle. The HMI 58 is typically con-
figured as a touch panel, such that the user can touch
the display screen 66 or one of the plurality of buttons 70
to choose a selected function.
[0017] The plurality of buttons 70 typically includes at
least an HMI power button 82, a home button 86, a fa-
vorites button 90, a sound button 94, and a settings button
98. The HMI power button 82 is configured to activate
and deactivate the HMI 58. The HMI power button 82
may also be configured to switch the HMI 58 to a power-
saving mode. The home button 86 changes the display
screen 66 to a home display screen. The home display
screen often includes various information or other se-
lectable buttons 70 for the user to choose from and select.
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The home display screen may be adjustable by the user
to provide a customizable home display screen. The fa-
vorites button 90 shows a list of saved wash and/or dry
cycles for quick access for the user. The saved wash
and/or dry cycles are typically saved within a memory of
a controller 96 (FIG. 11). The sound button 94 activates,
modifies, and/or deactivates audio outputs of the laundry
appliance 10. The audio outputs from the laundry appli-
ance 10 projected via the speakers 22 (FIG. 11) can in-
clude current wash and/or dry settings, approximate end
time of the laundry cycle, and other audio signals relating
to the status of the laundry appliance 10 and/or laundry
cycle. The sound button 94 also adjusts the volume of
the audio output. Additionally, the settings button 98 pro-
vides a list of settings for the user to choose from and
adjust. The settings often relate to the HMI 58, the display
screen 66, audio outputs, audio inputs (e.g., voice com-
mands), laundry cycles, visual signals, etc.
[0018] Referring to FIGS. 1-3, when the door 26 is in
the opened position, the HMI 58 is manually accessible
to the user. When the door 26 is in the closed position,
the door 26 is positioned in front of the HMI 58, such that
the user is typically unable to manually access the HMI
58 without moving the door 26. The concealment of the
HMI 58 behind the door 26 provides a uniform aesthetic
for the laundry appliance 10 when the door 26 is in the
closed position. The HMI 58 is also advantageous for
providing an auxiliary point of control when the door 26
is in the opened position.
[0019] Referring now to FIGS. 1 and 4-6, the door 26
includes a handle 102 that is typically defined proximate
to a top edge 104 of the door 26. It is also contemplated
that the handle 102 may be located in other locations on
the door 26, such as, for example, proximate to a right
or left side edge 106, 110 of the door 26. A cover member
114 at least partially defines an elongated channel 118
proximate the handle 102. The elongated channel 118
is defined between the door 26 and the cover member
114. The cover member 114 defines speaker apertures
122, microphone apertures 126, and a sensor aperture
130 configured to align with the speakers 22, the micro-
phones 18, and a proximity sensor 34, respectively. The
speaker apertures 122 are defined in the cover member
114 typically proximate to the right and left side edges
106, 110 of the door 26. The microphone apertures 126
and the sensor aperture 130 are typically defined proxi-
mate a center portion 132 of the cover member 114. The
positioning of the microphone apertures 126 adjacent to
the microphones 18 allows more sound to reach the mi-
crophone 18 and, therefore, increases the reliability of
an audio interface 134 of the laundry appliance 10. The
positioning of the speaker apertures 122 adjacent to the
speakers 22 typically provides similar advantages of in-
creasing the reliability and clarity of the audio output and,
therefore, increases the reliability of the audio interface
134.
[0020] Referring to FIGS. 1 and 6, the laundry appli-
ance 10 includes a user-interface system 138 that in-

cludes the audio interface 134 attached to the door 26.
The audio interface 134 includes a microphone assembly
142 positioned within the elongated channel 118 and
proximate the handle 102 of the door 26. As illustrated,
a pocket 146 is defined in a rear surface 150 of the elon-
gated channel 118 within the door 26. The pocket 146
can be defined in the rear surface 150, or alternatively,
can be formed by a raised border or frame 156 attached
to the rear surface 150.
[0021] A locating gasket 154 is positioned within the
pocket 146. The microphone assembly 142 includes the
locating gasket 154, a microphone printed circuit board
(MPCB) assembly 158 coupled to the locating gasket
154, and an acoustic layer 162. The microphone assem-
bly 142 is disposed within the elongated channel 118
between the door 26 and the cover member 114. The
locating gasket 154 is advantageous for properly posi-
tioning the MPCB assembly 158. Proper alignment of the
MPCB assembly 158 is advantageous for increasing the
reliability of the audio interface 134 by reducing interfer-
ence between a voice command and the microphone as-
sembly 142. The MPCB assembly 158 includes a printed
circuit board (PCB) 160, at least one microphone 18 dis-
posed on the PCB 160, and the proximity sensor 34 dis-
posed on the PCB 160.
[0022] The MPCB assembly 158 is typically centrally
located within the elongated channel 118, and therefore,
centrally located on the laundry appliance 10. The MPCB
assembly 158 typically includes four microphones 18A-
18D, collectively referred to as the microphones 18,
spaced at substantially equidistant intervals laterally
across the MPCB assembly 158. The proximity sensor
34 is coupled to the MPCB assembly 158. In various ex-
amples, the proximity sensor 34 is positioned among the
microphones and typically in a center of the four micro-
phones 18 (e.g., between microphones 18B, 18C). The
centralized location of the proximity sensor 34 is advan-
tageous for providing a centralized sensor field 166 ex-
tending from the laundry appliance 10. However, it is con-
templated that the proximity sensor 34 may be positioned
elsewhere in the handle 102 and/or the door 26 of the
laundry appliance 10.
[0023] Referring to FIGS. 1-7, the audio interface 134
may have different configurations. For example, a back
surface 164 of the cover member 114 defines mounting
bosses 172 extending towards the rear surface 150 of
the elongated channel 118 when the door 26 is assem-
bled. In such configurations, the MPCB assembly 158
defines mounting apertures 176 configured to corre-
spond and align with the mounting bosses 172 of the
cover member 114. Additionally or alternatively, the
acoustic layer 162 includes gaskets 162A-162E. Each of
the gaskets 162A-162D is configured to be positioned
adjacent to one of the microphones 18A-18D of the
MPCB assembly 158, respectively, and the gasket 162E
is configured to be positioned over the proximity sensor
34.
[0024] When assembled, the MPCB assembly 158
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may be compressed between the cover member 114 and
the rear surface 150 of the door. The MPCB assembly
158 is retained in position by the cover member 114, the
mounting bosses 172, and the rear surface 150. The ex-
emplary embodiments of the audio interface 134, as il-
lustrated in FIGS. 6 and 7, may both be configured to
accomplish the same goals of reducing interference with
the microphone assembly 142 (e.g., vibrations from the
laundry appliance 10) and increasing reliability of the au-
dio interface 134 by reducing interference with sound
waves traveling to the microphones 18.
[0025] Referring to FIGS. 1, 6, and 8, the microphones
18 and the proximity sensor 34 of the MPCB assembly
158 are configured to align with the microphone aper-
tures 126 and the speaker apertures 122 defined by the
cover member 114, respectively. The proximity sensor
34 defines the sensor field 166 extending outward to a
front 170 of the laundry appliance 10. Accordingly, the
proximity sensor 34 senses when a person enters and/or
exits the sensor field 166. The sensor field 166 may ex-
tend at or near the front 170 of the laundry appliance 10
to a range of from about one meter to about six meters
from the front 170 of the laundry appliance 10. The prox-
imity sensor 34 may be, for example, an IR distance sen-
sor or other motion detectors.
[0026] Additionally or alternatively, the proximity sen-
sor 34 and/or the microcontroller 30 may include a tem-
poral aspect. In such configurations, the proximity sensor
34 sends a signal to the microcontroller 30 after the user
is sensed in the sensor field 166 for a predetermined
amount of time. The temporal aspect is advantageous
for differentiating between a user intending to use the
laundry appliance 10, a person quickly checking on the
laundry appliance 10, a person passing through the sen-
sor field 166 without intending to engage or use the laun-
dry appliance 10, and assessing the appropriate time to
provide an audio or visual alert.
[0027] The temporal aspect is also advantageous for
differentiating between a user and an object positioned
adjacent to the front 170 of the laundry appliance 10. For
example, if the laundry appliance 10 is positioned within
a room or closet and a closet door is closed to conceal
the laundry appliance 10, the vibrations of the laundry
appliance 10 may result in the proximity sensor 34 sens-
ing movement of the closet door relative to the laundry
appliance 10. In such examples, the temporal aspect of
the proximity sensor 34 and/or the microcontroller 30 al-
lows the microcontroller 30 to differentiate between the
closet door and a user approaching the laundry appliance
10. Accordingly, the temporal aspect may be configured
such that the proximity sensor 34 sends a signal to the
microcontroller 30, or the microcontroller 30 responds to
the signal, after the object or person in the sensor field
166 is sensed or detected for a predetermined amount
of time, or within a predetermined range of time.
[0028] Alternatively, the temporal aspect of the user-
interface system 138 may be included in the microcon-
troller 30. The microcontroller 30 may include a proces-

sor, other control circuitry, and the memory. Routines or
instructions are stored in the memory and executable by
the processor. The memory stores various instructions
relating to various functions. For example, the instruc-
tions typically include at least one instruction relating to
determining if a user intends to issue a voice command
to the laundry appliance 10 in response to a signal from
the proximity sensor 34. If the proximity sensor 34 senses
a sharp increase and decrease in the distance of a user
relative to the laundry appliance 10, the microcontroller
30 is configured to determine that the user is passing by
the front 170 of the laundry appliance 10. Accordingly, in
such a condition, the microcontroller 30 is configured to
determine that the user may not intend to issue a voice
command. Alternatively, if the proximity sensor 34 sens-
es a gradual decrease in distance between the user and
the laundry appliance 10, the microcontroller 30 may be
configured to determine that the user intends to address
the laundry appliance 10 and/or issue a voice command.
In a non-limiting example, the microcontroller 30 may re-
spond to a signal from the proximity sensor 34 after de-
termining that the user is within the sensor field 166 for
a predetermined period of time or a predetermined range
of time. The proximity sensor 34 and/or the microcontrol-
ler 30 can also be used to assess a time that is appro-
priate for communicating an alert so that it is likely to be
received.
[0029] In various examples, as exemplified in FIG. 9,
the proximity sensor 34 often includes a low-distance
mode. In such examples, the proximity sensor 34 in-
cludes a low-distance sensor field 168 that extends a
shorter distance from the front 170 of the laundry appli-
ance 10. In other words, the proximity sensor 34 includes
the low-distance sensor field 168 and the primary sensor
field 166, which extends a greater distance than the low-
distance sensor field 168. Compared to the sensor field
166, a sensed user in the low-distance sensor field 168
can indicate to the microcontroller 30 (FIG. 11) that the
user is addressing or intends to address the laundry ap-
pliance 10. The low-distance mode of the proximity sen-
sor 34 also allows a user to address one laundry appli-
ance 10 and not an adjacent or proximate laundry appli-
ance 10. The microcontroller 30 activates various com-
ponents of the user-interface system 138 (FIG. 6) in re-
sponse to a signal from the proximity sensor 34 that a
user is in the low-distance sensor field 168. It is also
contemplated that the low-distance mode can allow the
microcontroller 30 to differentiate a voice command to
the laundry appliance 10 and a user speaking about the
laundry appliance 10, which is not intended to be a voice
command.
[0030] Referring again to FIGS. 1 and 8, the user-in-
terface system 138 typically includes a visual interface
174 for conveying messages 74 to the user. The visual
interface 174 is positioned on the door 26 of the laundry
appliance 10. Typically, the visual interface 174 is cou-
pled to the interior surface 44 of the door and configured
to illuminate and/or display a message 74 through an
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outer surface 180 of the door 26. The visual interface 174
defines the message 74 and/or an illuminated indicia,
such as a light ring 178 on the outer surface 180 of the
door 26. While illustrated in FIG. 8 as a light ring 178, the
visual interface 174 may define any shape, plurality of
shapes, symbols, or words without departing from the
teachings herein. The visual interface 174 includes at
least one light printed circuit board (LPCB) assembly 182
coupled to the interior surface 44 of the door 26. In the
non-limiting example illustrated in FIG. 8, the visual in-
terface 174 includes four LPCB assemblies 182A-182D,
collectively referred to as 182. Each LPCB assembly 182
is configured as a quarter-circle and coupled together to
form the circular and/or oblong light ring 178. At least one
of the LPCB assemblies 182A-182D is operably and/or
electrically coupled to the microcontroller 30. According-
ly, the LPCB assemblies 182 are activated and deacti-
vated by the microcontroller 30.
[0031] Referring to FIGS. 1, 2, 6, and 8, the microcon-
troller 30 is typically coupled to the interior surface 44 of
the door 26 within an enclosure 186. The enclosure 186
is advantageous to reduce and/or limit exposure of the
microcontroller 30 to heat and moisture produced by the
laundry appliance 10 and/or an external environment.
The microcontroller 30 is typically positioned proximate
one side, such as the left side edge 110, and the top edge
104 of the door 26 but may be positioned elsewhere on
the door 26. The microcontroller 30 may be configured
as a "Raspberry Pi®" or other configurations of single-
board computers. The microcontroller 30 is operably cou-
pled to the LPCB assemblies 182, the microphone as-
sembly 142, the proximity sensor 34, and/or the HMI 58.
Accordingly, the microcontroller 30 is operably coupled
to the audio interface 134 and the visual interface 174 of
the laundry appliance 10.
[0032] Referring still to FIG. 8, a door opening assem-
bly 190 may be coupled to the interior surface 44 of the
door 26. The door opening assembly 190 includes a mo-
tor 194, which is illustrated adjacent to the right side edge
106 and a bottom edge 196 of the door 26, however, the
door opening assembly 190 may be positioned else-
where on the door 26. The door opening assembly 190
is operably coupled to the microcontroller 30. The micro-
controller 30 is configured to activate and deactivate the
door opening assembly 190. When the door 26 is in the
closed position, the microcontroller 30 can activate the
door opening assembly 190 to adjust the door 26 to the
opened position. The distance the door 26 is opened de-
pends on the configuration of the door opening assembly
190. When the door 26 is opened, the microcontroller 30
can deactivate the door opening assembly 190. The door
opening assembly 190 may also operate to move the
door 26 to the closed position.
[0033] Referring to FIGS. 1, 6, 8, and 10, the user-
interface system 138 includes a tactile interface 198 dis-
posed on the door 26. The tactile interface 198 includes
at least one touch printed circuit board (TPCB) assembly
202. The tactile interface 198 includes two TPCB assem-

blies 202A, 202B, collectively referred to as the TPCB
assemblies 202, positioned adjacent to the right and left
side edges 106, 110, and the top edge 104 of the door
26, respectively. The TPCB assemblies 202 are typically
accessible via the outer surface 180 of the door 26. The
TPCB assemblies 202 may provide for a capacitive touch
response when configured as a capacitive touch feature.
Typically, the TPCB assemblies 202 correspond with a
power button 206 and a start button 210 on the outer
surface 180 of the door 26. The TPCB assemblies 202
are operably coupled to the microcontroller 30. Accord-
ingly, the microcontroller 30 is operably coupled to each
of the audio, visual, and tactile interfaces 134, 174, 198
of the user-interface system 138.
[0034] Referring to FIGS. 1 and 11, the user-interface
system 138 is positioned at least partially within the door
26 of the laundry appliance 10. Typically, the electrical
and mechanical components of the user-interface sys-
tem 138 are positioned entirely within the door 26. As
previously explained, the microcontroller 30 is operably
coupled to the audio interface 134. In such examples,
the microcontroller 30 is coupled to the microphones 18
and/or the MPCB assembly 158 of the microphone as-
sembly 142. The MPCB assembly 158 and/or the micro-
controller 30 may be operably or electrically coupled to
the speakers 22. The microcontroller 30 operates to ac-
tivate and deactivate the speakers 22 and the micro-
phones 18 of the microphone assembly 142.
[0035] The microcontroller 30 is coupled to the visual
interface 174. In various examples, the microcontroller
30 is operably coupled to at least one LPCB assembly
182 of the visual interface 174. For example, the micro-
controller 30 can be electrically coupled with the LPCB
assembly 182A. The LPCB assembly 182A is electrically
coupled to each of the adjacent LPCB assemblies 182B,
182D via electrical connectors 214. The LPCB assem-
blies 182B, 182D are electrically coupled to the LPCB
assembly 182C via the electrical connectors 214. In this
way, an electrical connection is provided to each of the
LPCB assemblies 182, which allows the microcontroller
30 to selectively activate and deactivate each of the
LPCB assemblies 182. Each LPCB assembly 182 in-
cludes two electrical connectors 214 that mate with the
electrical connectors 214 of the adjacent LPCB assem-
blies 182. For example, each LPCB assembly 182 typi-
cally includes one female electrical connector and one
male electrical connector providing for a continuous con-
nection of the LPCB assemblies 182. The microcontroller
30 operates to activate and deactivate the LPCB assem-
blies 182 of the visual interface 174 to convey a message
74 to a user via the light ring 178 on the door 26.
[0036] Referring still to FIG. 11, the microcontroller 30
is operably connected to the tactile interface 198. Ac-
cordingly, the microcontroller 30 is coupled to the TPCB
assemblies 202 configured as the power button 206 and
the start button 210. In such examples, the TPCB as-
semblies 202 send signals, respectively, to the micro-
controller 30 indicating that a user has touched and/or
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pressed the power and/or start buttons 206, 210. In cer-
tain aspects of the device, the microcontroller 30 is op-
erably coupled to the door opening assembly 190. In such
examples, the microcontroller 30 may activate and de-
activate the motor 194 of the door opening assembly 190.
[0037] Referring to FIGS. 1, 2, 3, and 11, the user-
interface system 138 is positioned on the door 26 and is
operably coupled to the cabinet 14 of the laundry appli-
ance 10. In various examples, the microcontroller 30 is
operably coupled to the HMI 58 positioned on the cabinet
14 to provide a link between the user-interface system
138 on the door 26 and the HMI 58. Accordingly, the HMI
58 is configured to update the display screen 66 based
on information conveyed via the audio, visual, and/or tac-
tile interfaces 134, 174, 198. The controller 96 is posi-
tioned within the cabinet 14 of the laundry appliance 10.
The controller 96 is configured to control the operation
of the laundry appliance 10. For example, the controller
96 can start and stop the wash and/or dry cycles of the
laundry appliance 10. The controller 96 can receive a
signal from the HMI 58 regarding the user selections from
the user-interface system 138 and/or the HMI 58. Typi-
cally, the controller 96 begins the operation of a laundry
cycle after the user physically engages the tactile inter-
face 198 (e.g., the start button 210) of the user-interface
system 138, which provides confirmation of a user com-
mand.
[0038] Referring to FIG. 12, and with further reference
to FIGS. 1-11, in operation, the various components of
the user-interface system 138 are interconnected. A
method 300 for controlling the laundry appliance 10 in-
cludes a step 304 of using the proximity sensor 34 to
sense the user in the sensor field 166. For example, when
the proximity sensor 34 senses a user approaching
and/or stopping proximate to the front 170 of the laundry
appliance 10, the proximity sensor 34 communicates
sensed information to the microcontroller 30 indicating a
sensed presence within the sensor field 166 and/or the
low-distance sensor field 168.
[0039] Step 308 of the method 300 includes activating
the audio interface 134 in response to the sensed infor-
mation of the proximity sensor 34. Step 308 includes the
proximity sensor 34 sending a signal to the microcontrol-
ler 30, which then sends a corresponding signal to acti-
vate the audio interface 134. In various examples, step
308 includes the temporal aspect of the proximity sensor
34 and/or the microcontroller 30. In such examples, the
temporal aspect is typically satisfied before the proximity
sensor 34 sends a signal to the microcontroller 30. In
other words, the proximity sensor 34 can sense the user
in the sensor field 166 for a predetermined amount of
time before the proximity sensor 34 sends a signal to the
microcontroller 30. Additionally or alternatively, the mi-
crocontroller 30 can receive the signal from the proximity
sensor 34 and send the corresponding signal to the audio
interface 134 after the predetermined amount of time has
elapsed with the user in the sensor field 166 and/or the
low-distance sensor field 168. The microcontroller 30

then activates the microphones 18 of the microphone
assembly 142 and/or the speakers 22.
[0040] Step 312 includes receiving the voice command
via the audio interface 134. Accordingly, the microphones
18 are configured to receive a voice command from the
user. Once activated, the microphones 18 may be con-
figured to receive a "wake" command from the user to
indicate to the user-interface system 138 that the user
may be issuing a voice command. Additionally or alter-
natively, the user-interface system 138 can present op-
tions and/or settings for the user via the speakers 22. For
example, if a voice command from the user indicates to
wash laundry, the user-interface system 138 may present
the current setting for the laundry cycle and the approx-
imate end time of the laundry cycle. Additionally or alter-
natively, the user-interface system 138 may request con-
firmation from the user to proceed with the settings indi-
cated via the speakers 22 and/or the visual interface 174.
[0041] Step 312 may also include activating the visual
interface 174. In various examples, when the proximity
sensor 34 sends a signal to the microcontroller 30, the
microcontroller 30 selectively activates one or more of
the LPCB assemblies 182 that defines the light ring 178
of the visual interface 174, independently of or in combi-
nation with the audio interface 134. The LPCB assem-
blies 182 activate to illuminate the light ring 178 to indi-
cate to the user that the microphone assembly 142 is
ready to receive a voice command. The visual interface
174 can also illuminate in response to the "wake" com-
mand from the user. Such illumination after a "wake"
command indicates to the user that the microphones 18
are configured to receive the subsequent voice command
regarding the operation of the laundry appliance 10. It is
also contemplated that two adjacent laundry appliances
10 may have different "wake" commands, such that a
user can give a voice command to one laundry appliance
10 and not the other. Additionally or alternatively, the
visual interface 174 can indicate to the user that the prox-
imity sensor 34 senses the user in the sensor field 166
and/or the low-distance sensorfield 168. In such exam-
ples, the visual interface 174 typically presents animation
to indicate the proximity of the user to the laundry appli-
ance 10. The animation or pattern of light may differ
based on the distance of the user to the laundry appliance
10.
[0042] Additionally or alternatively, the visual interface
174 may present a pattern of light or animation on the
light ring 178 in response to at least one of a voice com-
mand through the audio interface 134 and a user input
via the tactile interface 198. In other words, the user can
give a voice command or a user input and, in response,
the microcontroller 30 controls the LPCB assemblies 182
to convey a message 74. The pattern of light or animation
indicates, for example, options selected by the user, es-
timated time of completion, and/or that the microcontrol-
ler 30 is processing the voice command or user input. In
various examples, the light may travel in a circular pattern
around the light ring 178 to indicate that the microcon-
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troller 30 is processing the voice command or user input.
[0043] Referring still to FIG. 12, step 316 includes con-
veying the voice command to the HMI 58. The microcon-
troller 30 conveys the information from the voice com-
mand to the HMI 58. In a non-limiting example, the infor-
mation may be conveyed to the HMI 58 at an end of a
sequence of voice commands ending with confirmation
by the user. Additionally or alternatively, the information
may be conveyed to the HMI 58 after each selection by
the user (e.g., function, settings for the specified function,
etc.). In such examples, the HMI 58 is actively updated
by the microcontroller 30 to correspond to the voice com-
mands of the user. The HMI 58 can be updated when
the door 26 is in the opened position and when the door
26 is in the closed position.
[0044] In step 320, the HMI 58 conveys the user se-
lection (e.g., the information from the voice command)
to the controller 96 of the laundry appliance 10. Accord-
ingly, the user-interface system 138 is typically not di-
rectly coupled to the controller 96 of the laundry appliance
10. However, the controller 96 is in communication with
the microcontroller 30 via the HMI 58. The user selection
is relayed from the user-interface system 138 through
the HMI 58 to the controller 96. Therefore, the signal re-
garding the operation of the laundry appliance 10 is re-
ceived by the user-interface system 138 within the door
26 and conveyed outside the door 26 to the HMI 58 dis-
posed on the cabinet 14. Once the signal is received by
the HMI 58, the HMI 58 sends the corresponding signal
to the controller 96, which is also disposed within the
cabinet 14.
[0045] Step 324 includes activating the selected func-
tion of the laundry appliance 10 via the controller 96. Step
324 typically includes the user touching the start button
210 of the tactile interface 198 to start the laundry cycle
selected via the voice commands. In other words, the
user typically selects the laundry cycle and/or options via
voice command, the HMI 58 is updated to reflect the voice
command, the user touches the start button 210, and the
HMI 58 sends a signal to the controller 96 after the user
presses the start button 210 indicating the selected op-
eration of the laundry appliance 10.
[0046] Referring to FIGS. 1-12, the user can operate
the laundry appliance 10 via voice commands. The user
can also operate the door 26 via voice commands. In
such examples, when a user gives a specified voice com-
mand to open the door 26, the MPCB assembly 158
sends a signal to the microcontroller 30, which then sends
a corresponding signal to the door opening assembly
190. Accordingly, the microcontroller 30 activates the
motor 194 of the door opening assembly 190 to move
the door 26 to the opened position in response to a voice
command. It is contemplated that the user may move the
door 26 to the closed position via voice command.
[0047] Referring still to FIGS. 1-12, the user-interface
system 138 is disposed on the door 26 of the laundry
appliance 10. Typically, the user-interface system 138,
including the audio, visual, and tactile interfaces 134,

174, 198, is disposed entirely on the door 26 of the laun-
dry appliance 10. Accordingly, the audio, visual, and tac-
tile interfaces 134, 174, 198 are controlled by the micro-
controller 30 disposed on the door 26, separate from the
main controller 96 of the laundry appliance 10. In such
examples, the proximity sensor 34 is configured to acti-
vate the user-interface system 138 on the door 26 via
the microcontroller 30 without activating the HMI 58
and/or the controller 96 of the laundry appliance 10. In
other words, the user-interface system 138 operates in-
dependently of the laundry appliance 10. While illustrated
as a laundry appliance 10, it is contemplated that the
user-interface system 138 disposed on the door 26 may
be included in the door 26 of various appliances, including
dishwashers, ovens, refrigerated appliances, countertop
appliances, etc.
[0048] Use of the present disclosure provides a variety
of advantages. For example, a user can select options
for laundry cycles via voice command. Also, the user-
interface system 138 is typically entirely disposed on the
door 26 of the laundry appliance 10. Additionally, the us-
er-interface system 138 is activated in response to the
proximity sensor 34. Further, the activation of the user-
interface system 138 in response to the proximity sensor
34 is often cost-effective as the user-interface system
138 can be selectively activated when the microcontroller
30 determines the user intends to address the laundry
appliance 10. Moreover, the microcontroller 30 can dif-
ferentiate between a user and a passerby, as well as
between a voice command and speech not intended to
be a voice command. Additionally, the proximity sensor
34 activates the user-interface system 138 of the door
26 independently of the controller 96 of the laundry ap-
pliance 10. Additional benefits or advantages of using
this device may also be realized and/or achieved.
[0049] The device disclosed herein is further summa-
rized in the following paragraphs and is further charac-
terized by combinations of any and all of the various as-
pects described therein.
[0050] According to at least one aspect, a laundry ap-
pliance includes a cabinet. A door is coupled to the cab-
inet. The door is operable between an opened position
and a closed position. An audio interface is disposed on
the door. The audio interface includes a microphone for
receiving a voice command and a speaker for projecting
an audio output. A visual interface is disposed on the
door. The visual interface is configured to display a mes-
sage in response to at least one of the voice command
and the audio output. A microcontroller is disposed on
the door. The microcontroller is operably coupled to the
audio interface and the visual interface. A proximity sen-
sor is configured to communicate sensed information to
the microcontroller. The microcontroller is configured to
activate at least one of the audio interface and the visual
interface in response to the sensed information.
[0051] According to another aspect, a tactile interface
is disposed on the door. A microcontroller is operably
coupled to the tactile interface.
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[0052] According to another aspect, a door opening
assembly includes a motor. The door opening assembly
is coupled to the door. A microcontroller is operably cou-
pled to the door opening assembly.
[0053] According to another aspect, a human-machine
interface is disposed on a front surface of a cabinet. A
controller is coupled to the cabinet. The human-machine
interface is operably coupled to a microcontroller and the
controller.
[0054] According to another aspect, a microcontroller
is configured to send a signal to a human-machine inter-
face in response to a voice command. The human-ma-
chine interface is configured to display information relat-
ing to the voice command.
[0055] According to another aspect, a human-machine
interface is concealed by a door when the door is in a
closed position.
[0056] According to another aspect, a microcontroller
is configured to send a signal to a human-machine inter-
face in response to a voice command. The human-ma-
chine interface is configured to send a corresponding sig-
nal to a controller corresponding with a function of the
laundry appliance.
[0057] According to another aspect, a proximity sensor
defines a sensor field that extends from a front of a cab-
inet and a low-distance sensor field that extends from
the front of the cabinet. The sensor field extends a greater
distance from the front of the cabinet than the low-dis-
tance sensor field.
[0058] According to another aspect of the present dis-
closure, a user-interface system for a laundry appliance
includes a door. An audio interface is coupled to the door.
The audio interface includes at least one microphone to
receive a voice command. A proximity sensor is coupled
to the audio interface. The proximity sensor defines a
sensor field that extends outward from a front surface of
the door. A microcontroller is configured to send a signal
to the audio interface after a user is detected in the sensor
field for a predetermined period of time to activate the at
least one microphone.
[0059] According to another aspect, at least one mi-
crophone includes a plurality of microphones. An audio
interface includes the plurality of microphones disposed
on a printed circuit board.
[0060] According to another aspect, an audio interface
includes a locating gasket. A printed circuit board is cou-
pled to the locating gasket.
[0061] According to another aspect, a controller is in
communication with the microcontroller. A tactile inter-
face for receiving a user input is coupled to the front sur-
face of the door. The microcontroller is configured to send
a signal regarding operation of a laundry appliance to the
controller in response to a user input.
[0062] According to another aspect, a visual interface
is coupled to an inner surface of a door. The visual inter-
face includes a light printed circuit board assembly con-
figured to illuminate in response to a signal from a micro-
controller.

[0063] According to another aspect, a light printed cir-
cuit board assembly is configured to display a message
in response to a voice command.
[0064] According to another aspect of the present dis-
closure, a door assembly for an appliance includes a door
panel. An audio interface is coupled to the door panel.
The audio interface is configured to receive a voice com-
mand. A tactile interface is coupled to the door panel.
The tactile interface is configured to receive a user input.
A visual interface is coupled to the door panel. The visual
interface is configured to display a message. A micro-
controller is coupled to the door panel. The microcontrol-
ler is configured to control the visual interface in response
to at least one of the voice command and the user input.
[0065] According to another aspect, an audio interface
includes a plurality of microphones disposed on a printed
circuit board and a locating gasket is coupled to the print-
ed circuit board.
[0066] According to another aspect, a visual interface
includes a plurality of light printed circuit board assem-
blies. A microcontroller is configured to selectively acti-
vate each of the plurality of light printed circuit board as-
semblies to form a message.
[0067] According to another aspect, a message is dis-
played in response to a voice command.
[0068] According to another aspect, a tactile interface
includes a capacitive touch feature disposed on a surface
of a door panel.
[0069] According to another aspect, an audio interface
includes a speaker configured to project an audio output
in response to a voice command.

Claims

1. A user-interface system (138) for a laundry appliance
(10), comprising:

a door (26);
an audio interface (134) coupled to the door (26),
wherein the audio interface (134) includes at
least one microphone (18) to receive a voice
command;
a proximity sensor (34) coupled to the audio in-
terface (134), wherein the proximity sensor (34)
defines a sensor field (166) extending outward
from a front surface (38) of the door (26); and
a microcontroller (30) coupled to an inner sur-
face (44) of the door (26), wherein the microcon-
troller (30) is configured to receive sensed infor-
mation from the proximity sensor (34), and
wherein the microcontroller (30) is configured to
send a signal to the audio interface (134) after
a user is detected in the sensor field (166) for a
predetermined period of time to activate the at
least one microphone (18).

2. The user-interface system (138) of claim 1, wherein
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the at least one microphone (18) includes a plurality
of microphones, and wherein the audio interface
(134) includes the plurality of microphones disposed
on a printed circuit board (160).

3. The user-interface system (138) of claim 2, wherein
the audio interface (134) includes a locating gasket
(154), and wherein the printed circuit board (160) is
coupled to the locating gasket (154).

4. The user-interface system (138) of any one or more
of claims 1-3, further comprising:

a human-machine interface (58) disposed on a
front surface (38) of a cabinet (14) of said laundry
appliance (10); and
a controller (96) coupled to the cabinet (14),
wherein the human-machine interface (58) is
operably coupled to the microcontroller (30) and
the controller (96).

5. The user-interface system (138) of claim 4, wherein
the microcontroller (30) is configured to send a signal
to the human-machine interface (58) in response to
the voice command.

6. The user-interface system (138) of any one or more
of claims 4-5, wherein the human-machine interface
(58) is configured to display information relating to
the voice command.

7. The user-interface system (138) of any one or more
of claims 1-6, wherein the proximity sensor (34) fur-
ther defines a low-distance sensor field (168) that
extends a shorter distance from the front (170) of the
laundry appliance (10) than the sensor field (166).

8. The user-interface system (138) of claim 7, wherein
the microcontroller (30) is configured to differentiate
a voice command to the laundry appliance (10)
based on a signal from the proximity sensor, sensing
a user in the low-distance sensor field (168).

9. The user-interface system (138) of any one or more
of claims 1-8, wherein the audio interface (134) in-
cludes a speaker (22) configured to project an audio
output in response to the voice command.

10. The user-interface system (138) of any one or more
of claims 1-9, a door opening assembly (190) includ-
ing a motor (194), wherein the door opening assem-
bly (190) is coupled to the door (26), and wherein
the microcontroller (30) is operably coupled to the
door opening assembly (190).

11. The user-interface system (138) of any one or more
of claims 1-10, further comprising:

a controller (96) in communication with the mi-
crocontroller (30); and
a tactile interface (198) for receiving a user input
coupled to the front surface of the door (26),
wherein the microcontroller (30) is configured to
send a signal regarding operation of said laundry
appliance (10) to the controller (96) in response
to the user input.

12. The user-interface system (138) of claim 11, wherein
the tactile interface (198) includes a capacitive touch
feature disposed on the front surface of the door (26).

13. The user-interface system (138) of any one or more
of claims 1-12, further comprising:
a visual interface (174) coupled to the inner surface
(44) of the door (26), wherein the visual interface
(174) includes a light printed circuit board assembly
(182) configured to illuminate in response to a signal
from the microcontroller (30).

14. The user-interface system (138) of claim 13, wherein
the light printed circuit board assembly (182) is con-
figured to display a message (74) in response to the
voice command.

15. A laundry appliance (10) including the user-interface
system (138) of any one or more of claims 1-14.
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